Subject recruitment for epidemiologic studies is associated with major challenges due to privacy laws now common in many countries. Privacy policies regarding recruitment methods vary tremendously across institutions, partly because of a paucity of information about what methods are acceptable to potential subjects. The authors report the utility of an opt-out method without prior physician notification for recruiting community-dwelling US women aged 65 years or older with incident breast cancer in 2003. Participants (n ¼ 3,083) and possibly eligible nonparticipants (n ¼ 2,664) were compared using characteristics derived from billing claims. Participation for persons with traceable contact information was 70% initially (2005)(2006) and remained over 90% for 3 followup surveys (2006)(2007)(2008). Older subjects and those living in New York State were less likely to participate, but participation did not differ on the basis of socioeconomic status, race/ethnicity, underlying health, or type of cancer treatment. Few privacy concerns were raised by potential subjects, and no complaints were lodged. Using opt-out methods without prior physician notification, a population-based cohort of older breast cancer subjects was successfully recruited. This strategy may be applicable to population-based studies of other diseases and is relevant to privacy boards making decisions about recruitment strategies acceptable to the public.
Initially submitted March 10, 2009 ; accepted for publication December 9, 2009. Subject recruitment for epidemiologic studies is associated with major challenges due to privacy laws now common in many countries. Privacy policies regarding recruitment methods vary tremendously across institutions, partly because of a paucity of information about what methods are acceptable to potential subjects. The authors report the utility of an opt-out method without prior physician notification for recruiting community-dwelling US women aged 65 years or older with incident breast cancer in 2003. Participants (n ¼ 3,083) and possibly eligible nonparticipants (n ¼ 2,664) were compared using characteristics derived from billing claims. Participation for persons with traceable contact information was 70% initially (2005) (2006) and remained over 90% for 3 followup surveys (2006) (2007) (2008) . Older subjects and those living in New York State were less likely to participate, but participation did not differ on the basis of socioeconomic status, race/ethnicity, underlying health, or type of cancer treatment. Few privacy concerns were raised by potential subjects, and no complaints were lodged. Using opt-out methods without prior physician notification, a population-based cohort of older breast cancer subjects was successfully recruited. This strategy may be applicable to population-based studies of other diseases and is relevant to privacy boards making decisions about recruitment strategies acceptable to the public. breast neoplasms; confidentiality; data collection; ethics; Health Insurance Portability and Accountability Act; jurisprudence; privacy; quality of health care
Abbreviations: CMS, Centers for Medicare and Medicaid Services; HIPAA, Health Insurance Portability and Accountability Act.
Editor's note: Invited commentaries on this article appear on pages 645 and 648, and the authors' response appears on page 651.
Many barriers to clinical health-care research have been identified, and these barriers have impeded the translation of new research into the clinical practice, decision-making, and organizational changes needed to improve health (1) . One of the major challenges affecting investigators conducting clinical, epidemiologic, and health-services research in the past 5 years has been the heightened attention to medical privacy and resulting restrictions imposed by the Health Insurance Portability and Accountability Act (HIPAA) in the United States (2), the Data Protection Act in the United Kingdom (3), and similar privacy laws in other countries (4-7). There is a strong belief on the part of clinical investigators that these rules have made research more difficult, have delayed time to study completion, and have led to nonrepresentative samples, studies' being abandoned, and added cost (8) (9) (10) (11) . The prestigious US Institute of Medicine recently agreed with these concerns, concluding that the HIPAA Privacy Rule impedes important health research and recommending that the federal government develop a new approach to protecting privacy in health research (12) .
Privacy-related recruitment issues which have been consistently noted by researchers to be problematic include the desirability of requiring physician consent or notification to initiate subject contact and whether recruitment procedures should utilize a more restrictive ''opt-in'' approach (after receiving an introductory letter, investigators are permitted to follow up only with potential subjects who actively indicate interest, such as by returning a postcard or telephoning an office) or whether an ''opt-out'' approach (after initial contact, investigators are permitted to follow up with all subjects except those who opt out of further contact) is satisfactory.
Investigators are concerned about specific methods for identifying and recruiting a patient sample partly because of the desirability of having a satisfactory participation rate, which is often considered a surrogate measure of a highquality study (13) . Even more important is the question of whether persons agreeing to participate in a study are representative of the larger group of persons eligible for participation-that is, whether nonparticipation bias is present in the study sample. Nonparticipation bias refers to systematic errors introduced into the study when reasons for study participation are associated with the health aspects of interest (13) . A better understanding of the participation rates and generalizability of samples that can be achieved with various recruitment procedures is of interest to policymakers, institutional review boards, privacy boards, investigators, and the public-all of whom have a vested interest in balancing the protection of privacy with the desire to have medical research conducted in such a way as to yield valid results.
In this paper, we report on the participation rate, acceptability, and generalizability of a novel method for generating a representative sample by using an opt-out approach without prior physician approval to recruit older subjects with a chronic illness (breast cancer) for a study involving longitudinal survey and claims review elements. Although this study focuses on breast cancer, the sample selection and recruitment methods employed are of interest for recruiting subjects with other health conditions.
MATERIALS AND METHODS

Study cohort
The overall study goals were to relate initial breast cancer care processes to 5-year outcomes of mortality, recurrence, and quality of life. We aimed to recruit a representative sample of community-dwelling women from 4 large and diverse US states who were between the ages of 65 and 89 years when they underwent surgery for incident breast cancer in 2003. To identify a potentially eligible sample of women with breast cancer, we applied a previously described and validated claims-based prediction algorithm (14) to administrative claims from the Medicare program, a government-funded health insurance program for US residents aged 65 years or older. Subjects considered for inclusion were required to be enrolled in Medicare Part A (hospital coverage) and Part B (physician coverage) and not enrolled in a Medicare health maintenance organization (a managed care organization providing care through contracted providers; individual service claims are not submitted to Medicare) for calendar year 2003, to have had a breast cancer operation in 2003 according to the prediction algorithm, and to have an associated Medicare surgeon claim.
Potentially eligible subjects were excluded if their address or telephone number could not be traced or if they were deceased by the time of contact, had a diagnosis of dementia or a long-term-care facility stay of 100 days or more in 2003, were physically unable to participate, were residing in a long-term-care facility at the time of contact, did not speak English or Spanish, or did not confirm a diagnosis of incident breast cancer in 2003 once contacted.
Potential subjects identified through the breast cancer algorithm (n ¼ 8,742) were sent a letter via US mail by a mailing contractor selected by the Centers for Medicare and Medicaid Services (CMS), the US government agency that administers Medicare. This letter, printed on CMS letterhead, explained that our research team wished to contact them regarding possible participation in a research study involving breast surgery, clarified that participation was entirely voluntary and would not affect Medicare benefits, and provided a telephone number that could be called if the beneficiary did not wish to participate, as well as a form that could be returned by mail if the beneficiary did not wish to participate or had questions. The letter was accompanied by a trifold brochure that outlined the study protocol. All materials were sent in both Spanish and English. Board. Access to Medicare data and approval for the participant contact methods was facilitated by the Research Data Assistance Center, a CMS contractor which receives funding to assist researchers in using Medicare data for their work (http://www.resdac.umn.edu).
Measures of respondent generalizability
The study team had access to Medicare claims with certain patient identifiers in order to identify potentially eligible subjects. Once it was determined which subjects were not participating in the study, an appropriately deidentified data set was employed for the purpose of comparing participants and nonparticipants. This data set contained previously collected Medicare-based study data elements, including demographic factors, type of breast surgery (mastectomy or breast-conserving surgery), comorbidity score (determined using the method of Klabunde et al. (15) 
Statistical analysis
The participation rates proposed by the American Association for Public Opinion Research (Deerfield, Illinois) were computed, using estimates that adjust for eligibility (16) . The ''response rate 4'' (which counts complete and partial responses) was computed according to the following formula:
where p E is the probability of eligibility, calculated as
and where n P ¼ the number participating, n R ¼ the number of refusers, n U ¼ the number with unknown eligibility, and n ¼ the number of subjects in the sample initially considered for contact. For estimating the proportion eligible among persons with unknown eligibility, the same proportion was estimated as among those with eligibility determined (51%), but a sensitivity analysis was conducted using a 20% higher and 20% lower proportion eligible among persons with unknown eligibility. Standard univariate descriptive statistics were used to compare participants with nonparticipants. A multiple logistic regression model was constructed to determine independent predictors of response status. Although the claims-based algorithm had been previously validated (14) , its use to generate a survey cohort was, to our knowledge, novel. For this reason, we assessed the positive predictive value of the algorithm when used for developing a sampling frame, by computing the percentage of otherwise-eligible subjects who reported that their breast surgery in 2003 was not for an incident breast cancer that year.
RESULTS
Participation and acceptability
Of the 8,742 subjects initially mailed a letter by the CMS contractor, 2,995 subjects were determined to be ineligible, 228 had contact information identified but were never reached by telephone, and 2,436 declined participation ( Figure 1 ). Of those declining participation, 836 (34.3% of refusers and 9.6% of the potentially eligible cohort) contacted the CMS contractor to decline based on the letter; the remainder declined when contacted by telephone. Those participating numbered 3,083 women, of whom 3,008 provided complete interviews for the wave 1 survey The response rate was 70% for complete or partial interviews and 68% for complete interviews only. These response rate calculations assumed that participants and nonparticipants were equally likely to be eligible for study participation. The sensitivity analysis yielded a 66% response rate if 20% more of the nonparticipants were actually eligible and 74% if 20% fewer of the nonparticipants were actually eligible. If subjects with untraceable contact information had not been excluded, the response rate would have been 57%.
By waves 2-4, some subjects had become ineligible because of death or movement into a long-term-care facility. Among the remaining subjects, participation in waves 2-4 (adjusted for eligibility) remained at 93%, 92%, and 90%, respectively ( Figure 1 ). All materials provided to subjects and potential subjects included the contact information of the principal investigator. During the first 3 years of the study, the research team fielded 91 communications from or on behalf of subjects, including 3 from treating physicians. Of these, 22 communicants had concerns about privacy (including 2 who wished to terminate participation), 6 wished to terminate participation for other reasons, 35 wished to offer additional information or ask for medical advice, and 28 had questions related to logistical issues, such as the reimbursement for participation. Although 2 physicians expressed concern about the lack of their consent to contact subjects, the subjects did not raise this issue explicitly. The concerns appeared to be satisfied in the great majority of cases by the provision of more information about the study procedures or approvals. No subject lodged a complaint with the institutional review board, the contact information for which was also provided.
Comparison of participants and nonparticipants
In Table 1 , the 3,083 participants are compared with the 2,664 possibly eligible nonparticipants (2,436 refusers and 228 persons never reached). In univariate analyses, participants were modestly more likely to be of white race/ ethnicity, to reside in a state other than New York, to reside in a less urban area, and to be cared for by a high-volume surgeon. There were no differences in participation based on the per capita income of the zip code (US Postal Service address code) of residence, the underlying health conditions of the subject, the type of breast surgery undergone, or the case volume of the hospital at which the surgery was performed.
In a multiple regression model predicting participation, the only factors that remained significant independent predictors of participation were younger age and state of residence, as seen in the last column of Table 1 .
Validation of claims-based breast cancer algorithm
Although the sensitivity of the breast cancer algorithm as applied to this cohort could not be determined, it was possible to estimate the positive predictive value, defined as the percentage of algorithm-positive subjects who confirmed during the wave 1 survey the presence of an incident breast cancer in 2003. When the algorithm was developed (14) , the specificity was estimated at 99.95%, and the positive predictive value based on a 1995 tumor registry breast cancer cohort was 88.1% (95% confidence interval: 85.6, 90.7). Based on the otherwise-eligible patients who responded to survey questions to confirm an incident breast cancer in 2003, the algorithm positive predictive value for this study was 85.7%. Of those persons who were ''false-positive'' on the basis of the algorithm, 60.1% stated that their first occurrence of breast cancer was in a year prior to 2003 and 39.9% reported that they had never had breast cancer.
DISCUSSION
In this article, we report on a method for using an opt-out approach without prior physician approval to develop a population-based sample of older breast cancer subjects for a longitudinal study. The recruitment methods yielded satisfactory participation rates, which is notable, since older subjects and retired subjects tend to have lower rates of participation in clinical studies (17, 18) . Based on the modest numbers of potential subjects refusing participation initially, the very small numbers declining follow-up participation, and the small numbers of concerns raised, the method we employed appears to have been acceptable to the target population. The comparison of participants with possibly eligible nonparticipants showed differences with respect to age and state of residence but not for race/ ethnicity, socioeconomic status of the postal code area in which the person resided, measures of initial treatment, or underlying health status. Although these comparisons did not exclude differences in unmeasured characteristics (19) , the results are certainly encouraging with regard to evidence of an unbiased sample.
It is a particular challenge to recruit such unbiased samples for population health studies in this era, in which government privacy rules have become common internationally. Institutions face substantial challenges in attempting to maintain follow-up of patients they have treated (20) , and it can be even more challenging to gain the trust of subjects when attempting to recruit a population-based sample of individuals, who may not have had any contact with the researcher's institution. While legislatively mandated registries exist in many industrialized countries for a few diseases such as cancer (9, 21) , this is not true for most diseases. In addition, the research that can be conducted using deidentified or limited data sets from these registries is restricted to questions that can be answered using the set of general variables that is typically collected. Conducting more detailed studies by recruiting subjects already identified through these registries presents challenges that are similar to those faced by clinical investigators more generally, including heterogeneity in the policies of the relevant institutional review boards and privacy boards with regard to data access and recruitment procedures (5, 9, 22) . The methods that were successful in this study may provide a helpful precedent for such oversight entities.
In this study, we employed an ''opt-out'' approach to patient recruitment, as opposed to an ''opt-in'' approach. The opt-out approach was deemed acceptable by the relevant a Based on the mean per capita income of the subject's zip code. b Calculated using the method of Klabunde et al. (15) . c The treating hospital could not be determined for all subjects. In addition, the volume of cases could not be reliably determined for 4 hospitals and 209 surgeons located in states other than the 4 study states.
oversight boards and appeared acceptable to this patient population, as demonstrated by the satisfactory participation rate, the outstanding follow-up rates, and the low number of concerns raised. However, some privacy boards have required an opt-in approach in similar circumstances (9, 10) . Opt-in requirements have been shown to yield lower participation rates (12) . For example, a newly instituted opt-in requirement for a well-established registry of acute coronary syndrome patients led to a decline in participation rates from 96% to 34% (20) . A similar requirement in the United Kingdom led to a 16% participation rate in a survey study (3) . In a randomized trial of opt-in versus opt-out recruitment in Australia, the participation rates were 47% for opt-in recruitment as compared with 67% for opt-out recruitment (4) . In addition, the opt-in sample was biased toward persons with greater baseline risk and those preferring an active role in health decisionmaking.
We considered the 12.7% of subjects for whom we had no traceable address or telephone contact to be ineligible for this telephone-based study. Some might believe that these persons should be considered nonrespondents, although they did not have the opportunity to be contacted for study participation. In this case, the study response rate would be 57%, which is still a reasonable rate for elderly patients with whom we had no prior connection. Persons for whom we had incomplete or inaccurate contact data were the same age as others in the larger sample but were more likely to be of black or another race/ethnicity, to live in a larger urban area, and to reside in California. Therefore, the factors associated with having traceable contact information were not the same as the factors associated with study participation once a person had been contacted.
The Medicare claims algorithm employed to identify potentially eligible subjects performed well, with only a modest number of ''false-positive'' cases being identified. The algorithm had been developed and validated on claims data dating to the mid-1990s, yet the positive predictive value of the algorithm to identify 2003 subjects remained within the prior confidence limits. This was true despite the fact that we had available, on average, only 3 years of prior Medicare claims with which to identify and remove prevalent cases from the potentially eligible sample. Therefore, the majority of ''false-positive'' cases identified through the algorithm were women with incident breast cancer in some prior year. The use of 4 or more prior years of data to remove prevalent cases would further improve the positive predictive value of the algorithm and may be appropriate for future studies.
The use of Medicare claims to develop the sampling framework for a study poses strengths and weaknesses. The most obvious weaknesses are the limitation to subjects aged 65 years or older and the fact that claims-based algorithms are not available for identifying patients with every type of health condition. In addition, the sample selected of necessity excluded subjects enrolled in Medicare health maintenance organizations, which skewed the sample slightly toward older and sicker beneficiaries (23) . These weaknesses were offset by several advantages. Because 97% of US residents aged 65 years or older are eligible for Medicare coverage and because almost all US hospitals and physicians accept Medicare insurance, a sample of Medicare beneficiaries is more representative than samples derived from individual hospitals or medical practices. Another advantage of a Medicare-based sample is the fact that the claims data from a given calendar year are typically available approximately 6 months after the year ends. Unless a registry has rapid case ascertainment capabilities (9) , registry data are often not available for 3-4 years after an index event. While neither time frame is rapid enough for studies requiring patient contact during the acute phase of an illness, the Medicare claims may permit somewhat quicker availability of data for analysis or subject contact.
Methods for utilizing Medicare data to conduct patientoriented research continue to slowly improve (24) . The CMS contracts with the Research Data Assistance Center, which assists investigators in using Medicare data for their research (http://www.resdac.umn.edu). A Chronic Condition Data Warehouse (25) has been created to make Medicare claims data more readily available to researchers studying 21 predefined conditions ( Table 2 ). For subjects identified in the Chronic Condition Data Warehouse, claims data from inpatient, physician, outpatient, hospice, home health agency, and durable medical equipment bills are available. The imminent availability of Medicare Part D (pharmaceutical coverage) claims records for prescription drugs (http://www. resdac.umn.edu), beginning with 2006 claims for all beneficiaries, will further enhance the ability of researchers to use Medicare data to study health outcomes and conduct related types of clinical research.
In summary, the heightened attention to medical privacy, especially as manifested by privacy laws which have been passed in many countries, has led to major challenges in subject recruitment for many types of studies. Recruitment issues are often handled heterogeneously by different privacy boards. Requirements for physician notification or consent to initiate subject contact and requirements for an opt-in approach to recruitment have led to particular concern and can result in more biased samples. The present study demonstrated the successful use of an opt-out approach without prior physician notification in the recruitment of a representative sample of subjects treated by multiple different hospitals and physicians. This recruitment approach proved quite acceptable to the target population. This method may offer advantages for investigators studying other conditions, and also should assist privacy boards in determining what recruitment methods are acceptable to the public more generally.
